The results of the study on natural radionuclide content in 102 samples of the moss species randomly collected in [2008][2009][2010][2011][2012][2013] 
The feature of living organisms to collect quantitative information on the physico-chemical characteristics of the biosphere makes them a good indicator of changes in the ecological status of certain site or area. Basic characteristics of such organisms, bioindicators, are the ability to accumulate several or selected elements with low sensitivity, wide distribution and presence in large amounts in various environments, no seasonal differences in availability and applicability, and the existence of correlation between accumulation and input to the ecosystem (1) (2) (3) . The most common representatives of bioindicators are mosses. Mosses adopt nutrients from the atmosphere by dry and moist desorption through weakly or no developed cuticles, which makes them good bioindicators of environmental pollution with heavy metals, pesticides, and radionuclides (4) (5) (6) (7) . Having no real roots, leaves, and stem with large surface area in relation to their weight, mosses grow slowly with minimal morphological changes during the lifespan. They are widespread, long-lived, and easy accessible, which makes them suitable for applications as pollution indicators (8) (9) (10) (11) (12) .
From the Earth's genesis, natural radioactivity has been omnipresent in the environment in different amounts and it is a source of continuous exposure to living organisms.
Primordial natural radionuclides such as 238 U, 226 Ra, 232 Th, and
40
K have a long physical half-life and significantly differ in physical and geochemical properties from other radionuclides. Uranium is a mixture of three long-lived isotopes: 238 Th is a long-lived radionuclide with half-life 1.6x10
6 years, present in the biosphere in low content due to its insolubility. Radionuclide 40 K with a half-life of 1.25x10 9 years is the most abundant among natural radionuclides with caesium as the chemical analogue (13 , respectively (13, 14) . Their uptake by plants depends upon different factors such as soil type, pH, texture, conductivity, carbonate and sulphite contents, etc. Uptake by mosses occurs mainly through the absorption of soil particles suspended in air and transmitted by wind, raindrops containing soil particles or atmospheric deposition of these radionuclides released by fossil fuel combustion in urban areas. For these reasons, the concentrations of natural radionuclides in mosses are only indirectly related to those in soil but are more related to air radionuclide content, which makes them good bioindicators of air pollution. In regard to moss metabolic processes, thorium and uranium are not relevant, but potassium is an essential component (8, 9) . Radionuclide 7 Be is produced by cosmic rays in spallation processes in the upper troposphere and lower stratosphere. Its variations in annual mean concentrations in air reflect changes in the atmospheric production rate, and its seasonal patterns are correlated to the stratospheretroposphere exchange, vertical mixing within the troposphere and precipitation. Thus, 7 Be is widely used as an indicator of atmospheric transport processes. In midlatitudes, the 7 Be's seasonal variations show a maximum in summer and a minimum in winter and it is certainly one of the radionuclides regularly taken by mosses (15) (16) (17) (18) . Although extensive research on radionuclides in air and bioindicators due to the contamination from nuclear probes and reactor breakdowns is available, there are limited data on natural radionuclides content in air or mosses especially for rural areas (19) (20) (21) (22) (23) . The purpose of this paper is to present activity concentrations of natural radionuclides in different moss species collected at the territory of eastern Serbia in the period 2008-2013. 1 7 . (30) . Sampling was performed regularly in summer seasons (July and August) and selection was done based on the most abandoned species existing at certain locality.
MATERIALS AND METHODS

Moss
Prior to gamma spectrometry analysis moss samples were cleaned from soil particles, dried at room temperature, and homogenised. Prepared in such way, each sampled moss species was put separately into a Marinelli beaker and sealed by paraffin for 40 days to reach radioactive equilibrium between radium and its progenies. The quantity of about 100.00 g of dried sample was enough to fill 1 L volume of the Marinelli beaker. Specific activities (Bq kg -1 ) of radionuclides were determined using HPGe (ORTEC/ Ametek) detector with relative efficiency of 34 % and 1.65 keV resolution at 1.33 MeV. Gamma-spectra analysis was performed with the Gamma Vision 32 software package. Figures 3 and 4 .
The results of activity concentrations of natural radionuclides (potassium, uranium, radium, and thorium) in the moss samples from estern Serbia obtained in this study have shown common values characteristic for the territory of Serbia.
CONCLUSION
The contents of dominant natural radionuclides 238 U, 226 Ra, Be activity concentrations (Bq kg -1 ) in analysed mosses
